DOCUMENT RESUME 



ED 244 837 SE 044 562 



AUTHOR Levin , James; Klindienst, David 

TITEE Dif f erences in [ Attitudes between Academic Continuing 

and Academic Terminal Secondary Science Students; 
PUB DATE 83 

NOTE 24p. ; Paper presented at the Annual Meeting of the 

National Association for Research in Science Teaching 
(Dallas, TX, April, 1983}^ 

PUB TYPE Reports - Research/Technical (143) — 

Speeches/Conference Papers ( 150 ) 

EDRS PRICE MF01/PC01 Plus Postage. 

DESCRIPTORS * Academic Persistence; College Preparation; High 

Schools; High School Students; * Instructional Program 
Divisions; Science Education ; * Science Programs ; 
^Secondary School Science; *Sex Differences; *Studerit 
Attitudes 

IDENTIFIERS Science Education Research 



ABSTRACT 

This study compared attitudinal data on students who 
had dropped college preparatory science (academic terminal) in high 
school (N==55 ) with those who continued to enroll (academic 
continuing) in college preparatory science courses (N=i08). Eight 

attitudes that have been hypothesized to be related to learning 

cognitive performance and enrollment in science were assessed. These 
were: science usefulness; confidence in learning science ; science as 
a male domain; effectance motivation in science^ success in science; 
teacher support; parental support; and peer support. The 
relationships between these attitudes (dependent variables) and sex 
(male, female) , three grade levels (tenth, eleventh, twelfth) , arid 
science program (academic terminal , academic continuing) were 
examined. Among the results reported were those indicating that: (1) 
although there were no widespread differences in attitudes between 
males arid females, females anticipated more positive consequences as 
a result of successful achievement in science; (2) academic 
continuing students saw more usefulness in the study of science, had 
more confidence in studying science, and liked science more; (3) 
perceived peer support toward the study of science was low regardless 
of the grade. The overwhelming significant dif f erences favoring 
academic continuing students, regardless of sex, indicate the 
importance of attitudes in possibly reducing the attrition rate in 
science . ( Author/JN) 



*********************** 

* Reproductions supplied by EDRS are the best that can be made * 

* from the original document; * 
****************************************** 



ERLC 



CO 
CD 



DIFFERENCES IN ATTITUDES 
BETWEEN ACADEMIC CONTINUING 
AND ACADEMIC TERMINAL 
SECONDARY SCIENCE STUDENTS 



by 



James Levin 

104 Grange Building 

The Pennsylvania State University 
University Park, Pennsylvania 16802 



U.S. DEPARTMENT OF EDUCATION 

NATiONAL_iNSf ITUT E OF EDUCATION 
EDUCATiONAL RESOURCES iNFORMATiON 
7 CENTER IERICJ 

y this document has boon reproduced as 
received from iiie person or organization 
originating it. 

Minor changes have boon nuidb to iniprovo 
reproduction guahty. 

• Points of view or opinions stated in this cjocu 
ment do not necessarily represent official NIE 
position or policy 



David Klindienst 
State College Area School District 
State College, Pennsylvania 16801 



A paper presented at the National Convention of the National Association 
for Research in Science Teaching, Dallas, Texas, Aoril, 1983. 



"PERMISSION JO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC)." 



ERLC 



DIFFERENCES IN ATTITUDES 
BETWEEN ACADEMIC CONTINUING 
AND ACADEMIC TERMINAL 
SECONDARY SCIENCE STUDENTS 

ABSTRACT 

The purpose of this study was to compare attitudinal data on students 
who had dropped college preparatory science (academic terminal) in high 
school with those who continued to enroll (academic continuing) in college 
preparatory science courses. 

Eight attitudes that have been hypothesized to be related to learning, 
cognitive performance, and enrollment in science were assessed. These were 
Science Usefulness , Confidence in L earning Science , Science as a Male Domain , 
Effect^nrp Motivation in Science , S uccess in Science , Teacher Support, 
toreatal Support , and Peer Support . 

The attitude scales were administered to 108 academic continuing students 
and 55 academic terminal students in a Central Pennsylvania high school. The 
independent variables Were two' levels of gender (male, female), three levels 
of grade (tenth, eleventh, twelfth), and two levels of science program 
(academic terminal, academic continuing). The dependent variables were the 
previously mentioned eight attitude scales. 

The data were analyzed using Multivariate Analysis of Variance and 
Duncan's Multiple Comparison Test. Significant differences (P<.05) were 
found for the main effects of gender, grade, and science program. There 
were no significant differences for any two- or three-way interactions; 

Discussion of the results, implications, arid suggested furture 
research are included. 
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BIFFERENGES IN ATTITUDES 
BETWEEN ACADEMIC CONTINUING 
AND ACADEMIC TERMINAL 
SECONDARY SCIENCE STUDENTS 

Objective 

The purpose of this study was to compare attitudinal data on students 
who had dropped college preparatory science (academic terminal) in high school 
with those who continued to enroll (academic continuing) in college preparatory 
scienee courses. 

Eight attitudes that have been hypothesized to be related to learning, 
cognitive performance, and'enrbllment in science were assessed: These 
attitudes were Science Usefulness, Confidence in Learning Science, Science a£ 
a Male Domain, Effectance Motivation ijn Science , Success in Science, Teacher 
Support, Parental Support, and Peer Support . Gender, secondary grade, and 
science program have accounted for differences in these attitudes (Levin 
and Fowler, 1982; Levin and Klindienst, 1982). In addition, these attitudes 
have been related to differences with respect to seience/mathematics 
enrollment and achievement (Armstrong, 1980; Fennema and Sherman, 1977, 1978; 
Lantz, 1980; Levin and Fowler, 1982). 

Background 

Much emphasis has recently been placed on the poor or inadequate science 
preparation of high school students in the United States. A majority of 
high school graduates are scientifically and technologically ill iterate 
(Connell , 1982) . There has been a continual decrease in science achievement 
of g-, 13-, and 17-year-old students nationally in the last three National 
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Assessments of Educational Progress (1970, 1973, 1977) (National Assessment 
of Educational Progress, 1978). 

This situation is a result of two nationally occurring trends. There 
is a severe shortage of qualified mathematics and science teachers (Klein, 
1982; National Science Foundation and Department of Education, 1980), and 
fewer students are electing to enroll in chemistry and physics classes 
(Helgesohi ejt al_. , 1977). The decline in science students' enrollment is 
probably related to many interrelated factors such as lack of qualified 
teachers, methods of instruction, difficulty of the subject, students' 
academic abilities, and students' attitudes toward science. 

Fennema and Sherman (1977, 1978) have documented differences in attitudes 
between males and females and related these differences to mathematics 
achievement. Armstrong (1980) and Lantz (1980) have indicated differences 
in attitudes as having predictive value in the voluntary election of optional 
high school mathematics courses . 

Levin and Fowl er (1982) and Levin and Kl indienst (1982) have found 
differences in attitudes toward science with respect to gender, secondary 
grade, and science program. However, in both studies, the independent 
variable of science program was confounded by being unable to control for 
academic ability of the students enrolled in the various science programs . 
To start to control academic ability, Levin and Fowler (1982) recommended that 
future research should consider comparisons between those students who were 
enrolled in academic (college preparatory) science programs and dropped out 
(aeademic terminal) and those that continued academic science study throughout 
high school (academic continuing) . 
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thus* this study compares the attitudes toward science of academic 
terminal and academic continuing high school science students. Since it is 
assumed that both types of students have the abilities to pursue college 
preparatory science differences in attitudes may represent a possible cause 
as to why some students continue with college preparatory science throughout 
high school , while other academically able students decide to terminate their 
study of science. 

Methods 

Each of the eight attitude scales consisted of twelve items, six positive 
and six negative. There were five response alternatives. The alternatives 
were strongly agree, agree, undecided, disagree, and strongly disagree. 
Each response was given a score from 1-5 with the weight 5 corresponding to 
the response that was indicative of a positive attitude toward science 
instruction. A student's total score on each attitude scale was the cumulative 
total of each item score. The higher the score, the more positive the attitude, 

The Science as a Male J)omaw Scale- was interpreted somewhat differently. 
The less a student stereotyped science, the higher the score. This was done 
because it was assumed that the less a female stereotyped science as a male 
domain, the more apt she would be to study and learn science. 

The eight scales were randomly assigned into one 96- item science attitude 
packet. Students were requested to record their sex, grade, and the science 
courses they had taken, or planned to take, in high school. With the science 
course information, the science coordinator of the district was able to 
identify those students who were pursuing an academic terminal or academic 
continuing science program. An aeademic terminal student was defined as 
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one who had taken, or planned to take, only one college preparatory science 
coarse in high school. An academic continuing student was defined as a 
student who had taken, or planned to take, two or more college preparatory 
science courses in high school. 

Data Source 

The attitude packet was administered to all students (N = 163) enrolled 
in a college preparatory science course in grades tenth through twelfth in a 
Central Pennsylvania high school during the Spring of 1982. The sample was 
partitioned into academic terminal students (N = 55) and academic continuing 
students (N = 108) (fable 1). 

The attitude packet represented the eight dependent attitude variables 
previously' mentioned. The independent variables included two levels of 
gender 'male, female), three levels of grade (tenth, eleventh, twelfth), 
and two levels of science program (academic terminal , academic continuing). 

Analysis and Results 

The data were analyzed as an interaction model . Eaeh individual 's 
score on any dependent variable was seen to be represented by a linear 
combination of three main effects (gender, grade, science program) , three 
two-way interaction effects (gender x grade, gender x science program, 
grade x science program) , and one three-way interaction (gender x grade x 

science program) . 

The statistical Analysis System (SAS) was used to analyze the data 
(Statistical Analysis System Institute, 1979) . Due to the unbalanced nature 
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of the sample cell sizes, the General Linear Model Procedure (GLM) of 
Multivariate Analysis of Variance (MANOVA) was used to test for significant 
main and interaction effects. Duncan's Multiple Comparison Test was used 
for mean separation procedures. 

There were significant (P< .05) differences for the main effects of 
gender, grade, and science program (Table 2). The mean separation procedures 
cm the individual attitude scales revealed three significant differences 
(P< .05) for the main effect of gender ( Success in Science , Science as a 
Male Domain , Peer Support ) (Table 3). Females anticipated more positive 
consequences as a result of successful achievement in science. Males 
stereotyped science as a male domain to a much greater extent than females, 
Who had very little stereotypic attitudes toward science. Perceived peer 
support for the study of science was low for both sexes. However, males 
felt that they did receive more support from their peers chan did females. 

Similar analysis showed seven significant (P<.05) differences for the 
main effect of science program (Usefulness of Science , Confidence in Learning 
Science , Succes s vn Science , Effectance Motivation, Teacher Support, Parental 
Support, Peer Support) (Table 4) . Academic continuing students saw more 
usefulness in the study of science, had more confidence in the study of 
science, anticipated more positive consequences as a result of success in 
science, liked science more, and perceived more support for the study of 
science from teachers, parents , and peers than did academic terminal 
science students. 
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There were two significant (P<.05) differences for the main effect of 
grade ( Peer Support , Parental Support ) (Table 5). Generally, twelfth grade 
students perceived less support toward the study of science from parents and 
peers than did tenth or eleventh grade students. Again perceived peer support 
toward the study of science was low regardless of the grade. However, twelfth 
grade students felt that they received less support from peers than did tenth 
or eleventh grade students. Students in tenth grade perceived more parental 
support toward the study of science than did students in eleventh and twelfth 
grades. 

There were no significant differences for any two-way or three-way 
interaction effects (Table 2) . 

Discussion 

The results of this study did not uncover widespread differences in 
attitudes between males and females. The significant difference favoring 
females on the Science as a- Male Domain Scale^ was consistent with findings 
in science (Levin and Fowler, 1982) and mathematics (Fennema and Sherman, 
1977, 1978). However, females did perceive significantly less support from 
their peers. This lends some support to Fox's (1979) hypothesis that, although 
females may not stereotype a subject, they perceive such attitudes from their 
peers, especially males, who in this study stereotyped science as a male domain 
to a greater extent than females. 
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Females had a significantly higher mean on the Success in Science Scale . 
This finding was consistent with those of Levin and Fowler (1982) arid do riot 
support Horner's (1972) fear of success hypothesis. 

Although non-significant , females had a higher mean on the Teacher 
Scale , which does not support the differential treatment of teachers favoring 
males, as reported by Bean (1976); Good, et al_. (1973); Levy (1972). 

In all the scales except Sciance- as a- WaTe Domain , attitudes generally 
decreased from tenth to twelfth grades. This finding is consistent with 
Levin and Fowler (1982) and Levin and Klindienst (1982), who found that 
attitudes toward science were lowest in twelfth grade students. This 
finding is particularly noteworthy, since twelfth grade students are thinking 
about, planning, and making decisions concerning future educational and 
career goals. 

The overwhelming significant differences favoring academic continuing 
students, regardless of gender, indicate the importance of attitudes in 
possibly reducing the attrition rate in science. Science teachers must 
consider the attitudes of their students. Curriculum arid instructional 
strategies should be designed to reflect the importance of developing 
positive student attitudes. Thus, there are implications for both inservice 
and preservice teacher training. 

Future research is needed. Particular emphasis should be given to 
studies that afford tighter control for academic abilities* predictive analysis 
that attempts to relate attitudes with voluntary course enrollment, descriminant 



10 

ERIC 



8 



analysis that attempts to identify which attitudes have descrimi hating powers , 
the specification of the peer scale into support from peers of the same and 
opposite sex, correlational studies that relate teacher/student attitudes, 
and, finally, the design and evaluation of pre and inservice courses developed 
to aid teachers in improving students' attitudes toward science. 
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Table 1 



Cell and Marginal Sample Sizes 







Academic Continuing 


Acaoemic lennina-i- 


Totals 








Sex 


Sex 




Grade 




Male 


Female 


Hale teiEii 




10 
11 




32 
21 


17 
15 


4 4 

10 8 


57 
54 


12 




12 


11 


10 19 


52 




Sub Totals 


65 


43 


24 31 






Totals 




108 


55 


163 
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Table 2 

Results of the 2x3x2 HANOVA 



SSCP 

F* 



Source 




Useful 


Conf, 


Succ, 


jale 


Motiv. 


Teacher 


Peers 


Parents 


1 


Sex 


Useful 


186,99 




















Confidence , 


nc si 
140.02 


lie on 

1 15,29 














1 




juccess 


•£54,03 


inii be 

-173.70 


;4o.oD 
















ria i e Main 


-300, £6 




1340. lfl 

1343, 19 


EOflO OC 

5202.26 














rtouvanon 


010 It 


188, 25 


-326,49 


"lOCTf CO 

-1264.52 


307.37 


54.14 


363.46 








leacner 


~1i1fi ci 


70. hi 

-/s.ul 


137.03 


con 

.530,73 


i Oft fti 

-129.01 


i jiri o o 

-140.28 


ooo rti 

238.01 


ice DC 

155.86 






p66 rs _ _ 


1t(\ CO 




ice fli 
-355.03 


-1375.0/ 


OOJ1 0/1 

334.24 


fil oc 

-91.80 










parents 


17A-71 


134.05 


-Z3Z.49 


-900,45 


2 18 .87 










Grade 


Useful 


140.56 




















Confidence 


115.26 
















2 




Success 


-58:98 


180.46 


150:46 
















Hale Domain 


-123.87 


-23.11 


22.47 


153,38 














Motivation 


64.14 


193.19 


160.31 


22.71 


171.24 












Teacher 


76.22 


mm 


176.45 


18.64 


188.54 


207.86 


245.52 








Peers 


-34.92 


210.22 


186.95 


-71.57 


199.31 


217.54 


226.92 


767.72 






Parents 


307.34 


367.^6 


238.49 


-205.79 


256.82 


292.91 








Program 


Useful 


2542:32 




















Cpnf f derice 


1679.61 


1109.66 














1 




Success 


1167.49 


771 .32 


536.14 
















Hale Domain 


-369.27 


243.96 


169.58 


-53.64 














Motivation 


1459.90 


964.50 


670.42 


212.05 


838.33 












Teacher 


1159.71 


766,18 


532.56 


168.45 


665.95 


529.1)2 










Peers 


726.32 


479.85 


333.54 


105.49 


417.08 


331.32 


207.50 








Parents 


1503:09 


993.04 


690:25 


218.32 


863:14 


685,66 


429,42 


888.68 





2 1 .72 (16,288) ,04<.05 



3.37 (8,144) .00< .05 
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Table 2 

Results of the 2x3x2 MANOVA 
SSCP 



Soarce 




Useful 


Cdnf. 


Succ. 


Hale 


Motiv. 


Teacher 


Peers 


Sex x 


Useful 


149.31 














Grade 


Confidence 


-74.57 


159.64 














Success 


149.36 


-40.63 


232.11 












Hale Domain 


210.34 


-143.11 


163.30 


308.15 










Motivation 


139.87 


■9,39 • 


186.17 


178.23 


160.88 








Teacher 


142.33 


-49.91 


152.95 


193:92 


143:78 


139.33 






Peers 


37.53 


•19,69 


34.41 


53.16 


34.68 


35.60 


9.44 




Parents 


52.72 


-36.14 


40.59 


77.32 


44.54 


48.56 


13.33 


Sex x 


Useful 


161.42 ■ 














Program 


Confidence 


346.73 


744.77 














Success 


81,24 


174.49 


40.88 












Hale Domain 


34.49 


74.09 


17;36 


7:37 










Motivation 


132.62 


284.88 


66.74 


28.34 


108.97 








Teacher 


95.58 


205.31 


. 48.10 


20.42 


78.53 


56.59 ' 






Peers 


127.83 


274.58 


64.33 


27.32 


105.03 


75,69 


101.23 




Parents 


139:16 


298.93, . 


70.04 


29.74 


114.3? 


82.41 


110.21 


Grade x 


Useful 


52.67 














Program 


Confidence 


-64.24 


128.69 














Success 


119.33 


191,74 


312.76 












Male Domain 


63.93 


45.82 


115.34 


98.15 










Motivation 


160.34 


180.07 


349,07 


204.64. 


492,54 








Teacher 


7.32 


6,22 


14.09 


10.62 


23.12 


1.16 






Peers 


91.17 


94.57 


191.30 


121.30 


282.70 


13.57 


163.33 




Parents 


; 54.59 


86,-1-1 


. 14fc5L_ 53.78 


160.17 


6.54 


88.04 



Peers Parents df F* 



2 1.07 (16,288] .38). 05 



1.16 (8,144) .33>.05 



119.98 



2 0.99 (16,288) .47> .05 
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Table 2 

Results of the 2x3x2 MANOVA 
SSCP 



Source 




Useful 


Conf. 


Succ. 


Male 


Motiv ; 


Teacher 


Peers 


Parent 


Sex x_ 


Useful 


607.89 


















WJNI 1 UcNLc 


/DD.J/ 


OJfQ HIT 














r ( am 


Cnrrflf c 


HUD » lO 


CfiQ 7C 


07O 5f 

2/2.85 














Maid Hnmain 

rid ic uuindin 


one q*) 


490.45 


256.1/ 


259,71 












MnHuaf inn 


Dion 
I4y, l J 


one oi 


108,42 


107.35 


93.63 










To a r ho* 


C.CC HQ 


• C7Q 1/1 

o/y.J4 


ice /in 

3o(m3 


356,13 


1Q3.27 


527.54 








!!??[*__ 


17A QQ 


jnii 77 
4/4,// 


254,59 


248.38 


101,89 


341.29 


237.55 






ra renis 


d37 £G 


52/. 2/ 


285.38 


276.75 


60.87 


427.24 


265.52 


353. 


Error 


Useful 


14626.39 


















.Confidence 


9329.19 


14326.31 
















Success 


6713. ? 3 


5842.14 


10141.16 














Hale Domain 


4545.. i 


4708,89 


6113.87 


15727.06 












Hdtivat Icn 


9257.08 


7882.34 


4847,68 


3499.79 


12332.39 










Teacher 


6579.63 


7408:99 


4849:82 


5158.98 


5154.24 


10097.09 








Peers 


5424.16 


5127,94 


3427.38 


1700.63 


5069.64 


4217.28 


7191 .BB 






Parents 


8754.41 


7733,02 


■ 5923.42 


3284.57 


5357.28 


5601.52 


4882.91 


10045.' 


Total/ 


Useful 


18467.55 
















Adjusted 


Confidence 


12363.55 


17767.14 














for the 


Success 


2390.34 


7509.58 


12032.79 












Mean 


Male Domain 


.4508.92 


4628.54 


8211.28 


21809.72 












Motivation 


11602,82 


9890.55 


6062.32 


2988.49 


14505.75 










Teacher 


8516.06 


9151,87 


6277.43 


6457,89 


6228.42 


11612.75 








Peers __ 


7081.51 


6846.84 


4137.47 


952.78 


6544.57 


5092.01 


8519.90 






Parents 


11419.71 


10103,74 


7157:37 


2832:24 


7076,03 


7052:98 


6254:35 


12414.: 



df F* P 
2 1.24 (16,288) .24>.05 



* Using HilU's Criterion 



Table 3 

Duncan's Multiple Comparisons 
Between Sexes on Attitude Subscales 



Useful ness 

Confidence 

Success 

Male Domain 

Motivation 

Teacher 

Peers 

Parents 



Mais 



46.00 



46.79 



45.05 



40.39 



42.98 



39.34 
47.98 



Female 



44.70 



44.31 



49.72 



56.39 



37.64 



44. 14 



36.34 
46.01 



Means connected with the same line are not significantly 
different at .05 level . 



Table 4 

Duncan 1 s Multiple Comparisons 
Between Science Programs on Attitude Subscales 



Usefulness 

Confidence 

Success 

Male Domain 

Motivation 

Teacher 

Peers 

Parents 



.Academic Academic 
Contin uing Terminaj- 



48.79 40.15 

47.33 41.11 

49.35 45.69 

49.85 50.87 

41.01 35.47 

44.87 40.82 

39.10 35.76 

49.25 42.84 



Means connected with the same line are not significantly 
different at .05 level. 
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Table 5 



Usefulness 

Confidence 

Success 

Male Domain 

Motivation 

Teacher 

Peers 

Parents 



Duncan's Multiple Comparisons 
Between Grades on Attitude Subscales 



Tenth 



47.32 



Eleventh 



45.19 



45.02 



46.47 


45.74 


43.35 


48,46 


48.74 


47.09 


48.16 


51.15 


51 .44 


40.02 


39.96 


37.33 


44.16 


44;24 


42.02 


38.63 


39.28 


35.90 


50.05 


46.39 


44.56 



Means connected with the same line are not significantly different 
at .05 level. 
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